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(54) COATER 
(57)Abstract: 

PURPOSE: To enable a coating film to be formed on the 
surface of a work uniform in thickness by a method 
wherein the outside air introducing feed pipe is provided 
to the upside center of a spin table which is provided at 
the center of a coating cup to hold the work vacuum- 
sucking its surface. 

CONSTITUTION: A spin table 2 is provided to the center 
of an applicator cup 1 whose upside is open. A 
semiconductor wafer 3 as a work is held on the 
mounting upside of the spin table 2 by vacuum-suction. 
The upside opening of the applicator cup 1 is blocked by 
a freely openable applicator cover 6. A feed pipe 30 
located at the center of the applicator cover 6 is 
connected to a gas feeder 31. Gas 32 such as air is 
made to blow against the center of the wafer 3 from the 
tip of the feed pipe 30 by driving the gas feeder 31 . By 
this setup, adhesive agent applied in drops and 
protuberant on the center of the wafer 3 is easily spread 
wide by a gas pressure. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A spreading cup in which the upper part carried out the opening. 

Spreading covering which can be opened and closed and which closes this spreading cup. 

A spin table which is allocated in the center in said spreading cup, and carries out vacuum 

absorption maintenance of the work at the upper surface. 

A spin motor which carries out the roll control of said spin table. 

A nozzle which supplies coating liquid to the upper surface central part of said spin table, and an 
exhaust pipe connected to a bottom of said spreading cup. 

It is the coater provided with the above and a feed pipe which shows an upper surface center 
section of said spin table to the open air is allocated. 

[Claim 2]A spreading cup in which the upper part carried out the opening. 

Spreading covering which can be opened and closed and which closes this spreading cup. 

A spin table which is allocated in the center in said spreading cup, and carries out vacuum 

absorption maintenance of the work at the upper surface. 

A spin motor which carries out the roll control of said spin table. 

A nozzle which supplies coating liquid to the upper surface central part of said spin table, and an 
exhaust pipe connected to a bottom of said spreading cup. 

While being the coater provided with the above and allocating a feed pipe which shows an upper 
surface center section of said spin table to the open air, an exhaust hole for forced exhaust is 
established in the abbreviated perimeter of said spreading cup. 

[Claim 3]The coater according to claim 1 or 2, wherein a gas supply device which sends in a gas 
in a spreading cup compulsorily from the outside is attached to said feed pipe. 
[Claim 4]claim 1, wherein an interval between the upper surface of said spin table and spreading 
covering is so narrow that it goes radially from the center of a spin table thru/or claim 3 — 
either — a coater of a statement. 

[Claim 5]claim 1, wherein a nozzle for coating liquid scattering which sprays a gas on a radius 
diagonally downward direction from the center side upper part of a spin table to an edge part of 
a work on said spin table is provided thru/or claim 3 — either — a coater of a statement. 
[Claim 6]claim 1 applying adhesives for pasting up a semiconductor wafer on an attachment plate 
of a mirror-polishing device to the semiconductor wafer surface which is a work thru/or claim 5 
— either — a coater of a statement. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]ln semiconductor device manufacture with respect to the coater which 
applies adhesives etc. uniformly on the surface of a plate while this invention rotates a coater, 
especially a plate, In pasting up a semiconductor wafer on the attachment plate of a mirror- 
polishing device, it applies to the adhesive application art which applies adhesives to a 
semiconductor wafer side, and is related with effective art. 
[0002] 

[Description of the Prior Art]In the manufacturing process of a semiconductor device, there is a 
process of carrying out mirror polishing of the surface of the semiconductor wafer produced by 
cutting a monocrystal ingot. In order to attain the minuteness making of a semiconductor device, 
it is necessary to make this mirror polishing (polishing) highly precise. The mirror-polishing 
device is indicated to the Kogyo Chosakai Publishing issue "machinery and tool" August, 1984 
item, August [ of the same year ] 1 issue, and "the polish device of a silicon wafer and 
evaluation" of P59-P65. The one side polish device and the double-sided polish device are 
known as a mirror-polishing device as indicated also in this literature. In the case of an one side 
polish device, although the semiconductor wafer used as a work is ground in the free state in a 
double-sided polish device, a semiconductor wafer is stuck, and a plate is pasted via adhesives 
and it is ground. The parameters which raise the wafer working dimension accuracy in "polish 
about an one side polish device in this literature are the accuracy of adhesion, the board display 
flatness of a device, the display flatness of a plate, grinding temperature, abrasive cloth, the 
wafer accuracy before polish, etc. Before examining the processing conditions of polish, a wafer 
must be pasted up with sufficient accuracy. A wafer is usually pasted up using adhesives (wax 
free art is also announced). On a point, methods, such as the spinner method and a spray 
method, have how adhesives are applied uniformly as examination of adhesives, and an applying 
method." purport statement is carried out. 

[0003]In order to paste up a semiconductor wafer on the attachment plate of a mirror-polishing 
device, adhesives are applied on the surface of a semiconductor wafer. As a coater of the 
spinner structure which applies adhesives on the surface of a semiconductor wafer, it markets 
from incorporated company "ene coconut stem." [Catalog number'91. 12.5000 / D(G) -P (S)] 
Wafer mounter MT800 carried out is known. 

[0004]On the other hand, in the photo lithography process in manufacture of a semiconductor 
device, resist (photoresist) is applied on the surface of a semiconductor wafer. About a resist 
coater, the incorporated company press journal issue "monthly semiconductor world 
(Semiconductor World)" August, 1983 item, It is indicated to issue, P186 and P187 or Kogyo 
Chosakai Publishing issue "electronic industry material separate volume item" November 22, 
1991 issue, and P53-P58 on July [ of the same year ] 15. In the former literature, the 
measurement-of-viscosity mechanism of resist is attached to a spin coater, viscosity is 
measured, and the art which controls the number of rotations of a wafer is indicated by the 
control signal according to the viscosity. Although this device arranges the spinner nozzle to the 
upper part of a mounting base in which a wafer is laid, this spinner nozzle is attached in the 
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center of covering which covers said mounting base. The coater of the opening type [ upper 

part ] is indicated by the latter literature. 

[0005] 

[Problem(s) to be Solved by the Invention]In order to perform mirror polishing of a 
semiconductor wafer uniformly, it will be necessary to paste up a semiconductor wafer (it is also 
only called a wafer below) in parallel to the attachment plate of a mirror-polishing device, and to 
apply adhesives uniformly on the surface of a wafer for that purpose as indicated also in said 
literature. The coater which applies the conventional adhesives (wax) on the surface of a wafer 
has structure as shown, for example in drawing 12 and drawing 13. That is, the spin table 2 is 
allocated in the center of the spreading cup 1 in which the upper part carried out the opening. 
This spin table 2 carries out vacuum absorption maintenance of the semiconductor wafer 3 
which is a work in the mounting surface of that upper surface. Said spin table 2 is attached to 
the axis of rotation 5 of the spin motor 4, and rotates with the speed of about thousands of rpm 
by the drive of the spin motor 4. The upper opening of said spreading cup 1 is closed by the 
spreading covering 6 which can be opened and closed freely. The piping 8 from which a tip 
serves as the nozzle 7 is attached in the center of this spreading covering 6. In the middle of 
said piping 8, the adhesives supply valve (wax supply valve) 9 is allocated. The adhesives (wax) 
1 0 are trickled into the center section of said wafer 3 from the tip of the nozzle 7 by the drive of 
this adhesives supply valve 9. As shown also in drawing 13 at the peripheral part of the pars 
basilaris ossis occipitalis 1 1 of said spreading cup 1, the exhaust pipe 12 is formed in a 180- 
degree interval. This exhaust pipe 12 is connected to the exhaust which is not illustrated via the 
exhaust piping 13. 

[0006]If it is in such a conventional coater, the wafer 3 is laid on said spin table 2 at the time of 
coating treatments. Vacuum absorption maintenance is carried out at the spin table 2, and the 
wafer 3 rotates with the speed of thousands of rpm. At the time of this rotation, said adhesives 
supply valve 9 operates and dropping supply of the adhesives 10 of the specified quantity is 
carried out from the tip of the nozzle 7 at the center section of the wafer 3. While the dropped 
adhesives 10 adhere to the wafer 3 and forming the coating film 16, a part disperses on wafer 3 
periphery. The adhesives 10 which dispersed are guided in the internal peripheral wall surface of 
the spreading cup 1, and flow through the pars basilaris ossis occipitalis 1 1, and are discharged 
from the exhaust pipe 1 2. 

[0007]The coating film 16 by the adhesives formed in the surface (upper surface) of the wafer 3 
which rotates at high speed is in the tendency which becomes thick by the center section and 
edge part of the wafer 3. The thickness is also uneven. For this reason, when the wafer 3 is 
stuck on the attachment plate of a mirror-polishing device, the parallelism of the surface of the 
wafer 3 worsens to the field of an attachment plate, and good mirror polishing becomes 
impossible. 

[0008]As a result of carrying out analysis examination about the unevenness (variation) of the 
thickness of the coating film 16 of said adhesives, the following things became clear. Thickness 
variation is the adhesion nonuniformity of the adhesives adhering to a wafer surface. In order to 
cope with this adhesion nonuniformity, it is necessary to open adhesives to homogeneity more 
on a wafer surface. However, adhesives are worsening accuracy by change of the adhesives rate 
of flow (a wafer center is late and it is quick on a periphery) by the variation in the number of 
rotations in a wafer surface (radial direction), and generating of the climax portion of the 
adhesives in a wafer peripheral part. This is understood also when the flow of the air current 14 
shown by the arrow which flows toward a radius outside direction from the center of the wafer 3 
worsens, and thickness becomes uneven. By the way, although exhaust air was compulsorily 
performed from the exhaust pipe 12 at the time of said adhesive application, as a result of 
covering the exhaust pipe 12 and the exhaust pipe 12 with the bubble 17 of the adhesives 10 so 
much at the ***# exhaust piping 13, it turned out that exhausting capability declines and the 
flow of the gas in a wafer surface falls. Then, this invention person considered deterring the fall 
of exhausting capability by making an exhaust system into two lines. 

[0009]Although the upper part of the spreading cup is covered with spreading covering or the 
conventional spinner method has opening structures, consideration which promotes generating of 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A°/o2F%2Fwww4.i... 2008/07/22 



JP,07-022361,A [DETAILED DESCRIPTION] 



3/8 ^— v 



the air current which sprays a gas on the center section of a wafer positively, and flows into a 
radius outside direction from the center section of a wafer is not made. Namely, since the 
adhesives 10 are dropped at the center section of the wafer 3, there are many adhesives 10 at a 
center section and the center of the wafer 3 has slow revolving speed, as mentioned above, as 
shown in drawing 14 , the speed which flows into the radius outside direction of the dropped 
adhesives 10 is slow — the thickness of the coating film 16 — it is thick (central heavy-gage 
part 19) — I am easy . In the periphery 20 of the wafer 3, it rises with the surface tension of the 
adhesives 10, etc., and the portion 21 occurs. Then, this invention person can scatter the 
adhesives 10, as a gas is equivalent to the center section of the wafer 3, and he attains slimming 
down of the coating film 16 in a center section, In the periphery 20 of the wafer 3, it considered 
rising the speed of the gas which flows on the coating film 16 by attaching early or directivity, 
and extinguishing the portion 21, and this invention was made. 

[0010]The purpose of this invention is to provide the coater which can form a coating film in 
uniform thickness on the surface of a work. 

[0011]Other purposes of this invention are to provide the coater which can apply adhesives 
uniformly on the surface of a semiconductor wafer. The other purposes and the new feature will 
become clear from description and the accompanying drawing of this specification along [ said ] 
this invention. 
[0012] 

[Means for Solving the Problem]It will be as follows if an outline of a typical thing is briefly 
explained among inventions indicated in this application. Namely, a spreading cup in which a 
coater of this invention is a coater which applies adhesives for pasting up a semiconductor wafer 
on an attachment plate of a mirror-polishing device to the semiconductor wafer surface, and the 
upper part carried out the opening, A spin table which is allocated in spreading covering which 
can be opened and closed, and which closes this spreading cup, and the center in said spreading 
cup, and carries out vacuum absorption maintenance of the work at the upper surface, While 
becoming the structure of having a spin motor which carries out the roll control of said spin 
table, a nozzle which supplies coating liquid to the upper surface central part of said spin table, 
and the exhaust pipe connected to a bottom of said spreading cup, It becomes the structure of 
having a gas supply device which sends a gas into an upper surface center section of said spin 
table compulsorily, and the exhaust hole for forced exhaust continued and established in the 
abbreviated perimeter of said spreading cup, and has structure where a gas and adhesives flow 
radially from the center of a spin table. 

[0013]In a coater of said example, a coater of other examples of this invention does not perform 
compulsive supply of a gas to an upper surface center section of said spin table, but allocates a 
feed pipe which attends an upper surface center section of a spin table, and shows the open air 
to a part for an upper surface center part of a spin table. 

[001 4]A coater of other examples of this invention has structure constituted so that it might 
become so narrow that an interval between the upper surface of said spin table and spreading 
covering is radially gone from the center of said spin table in a coater of said two examples. 
[001 5]A coater of other examples of this invention has structure where a nozzle for coating 
liquid scattering which sprays a gas on a radius diagonally downward direction was provided from 
the center side upper part of said spin table to an edge part of the wafer 3 on said spin table in a 
coater of said two examples. 
[0016] 

[Function]The coater which applies the adhesives for pasting up a semiconductor wafer on the 
attachment plate of the mirror-polishing device of this invention to the semiconductor wafer 
surface, The exhaust hole for forced exhaust is established in the extending direction of the gas 
flow which flows through the surface of a wafer radially besides providing an exhaust system in 
the pars basilaris ossis occipitalis of a spreading cup like before (the main exhaust system) 
(auxiliary exhaust system). The adhesives with heavy weight are mainly exhausted by the main 
exhaust system by the exhaust pipe connected with the pars basilaris ossis occipitalis of said 
spreading cup. Under the present circumstances, even if it is generated by many bubbles (air 
bubbles) by adhesives and the exhausting capability of the main exhaust system declines, this 
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main exhaust system will play that role enough, if that it is also gradual can exhaust adhesives. 
Since the exhaust hole which forms said auxiliary exhaust system covers the abbreviated 
perimeter of a spreading cup and is in ****** anc | a position far from the center of a spin table, 
it mainly comes to take charge of gaseous exhaust air. As a result, the rate of flow of the gas 
which moves in the surface top of a wafer becomes high-speed to be accelerated by the 
exhaust force of an auxiliary exhaust system in addition to the rate of flow by rotation of a spin 
motor. Since a gas is compulsorily sprayed on the surface center section of a wafer, the heavy- 
gage part of the center in the coating film formed in a wafer surface is slimmed down. The gas 
sprayed on the wafer flows toward the periphery of a wafer from the center of a wafer, and it 
comes to extend it to a coating film and a radius outside direction. As a result, the high-speed 
flow which goes to the method of outside from the center on the surface of a wafer will be 
formed by operation with the exhaust system by said main exhaust system and said auxiliary 
exhaust system, and spraying of a gas to a wafer center, and the coating film of uniform 
thickness will be formed in a wafer surface. 

[0017]The coater of the structure of showing the open air of this invention to the upper surface 
center section of a spin table, Although the gas supply device which sends a gas into the upper 
surface center section of a spin table compulsorily is not formed, since the feed pipe which leads 
the open air to the upper surface center section of a spin table is formed, according to the 
exhaust force of the Lord and an auxiliary exhaust system. Since the introduced open air is 
equivalent to the central heavy-gage part of a coating film, it can attain the thinning of a central 
heavy-gage part. Since the introduced open air flows into the radial direction of a wafer at high 
speed, it can obtain the coating film of uniform thickness. 

[0018]In the coater constituted so that it might become so narrow that the interval on the spin 
table of this invention goes radially from the center, Since the adhesives to which the gaseous 
rate of flow rises on the periphery edge of a wafer early, and adheres disperse with the gas of an 
early flow as it goes to the method of the outside of a radius from the center of a wafer while 
having an effect which the coater of said example has, Spreading in the state where the 
adhesives in the edge portion of a wafer rose disappears, and equalization of the thickness of a 
coating film can be attained. 

[0019]The coater of the structure where the nozzle for coating liquid scattering of this invention 
was provided, From the nozzle for coating liquid scattering which sprays a gas on a radius 
diagonally downward direction from the center side upper part of a spin table to the edge part of 
the wafer on a spin table being provided while having an effect which the coater of said example 
has. The climax portion of the adhesives produced in the periphery of the wafer attached to the 
spin table is blown away by the gas which blew off from said nozzle for coating liquid scattering, 
and can attain equalization of the thickness of a coating film. 
[0020] 

[Example]With reference to drawings, one example of this invention is described below. The 
typical sectional view showing the important section of the coater according [ drawing 1 ] to one 
example of this invention, The typical flat-surface sectional view showing the flowing state of the 
gas which drawing 2 is the same and flows through the inside of a spreading cup. The mimetic 
diagram showing the flowing state of the gas into which drawing 3 similarly flows through the 
inside of a spreading cup, the perspective view in which drawing 4 is the same and showing a 
spreading cup, some perspective views in which drawing 5 shows the important section of a 
mirror-polishing device, and drawing 6 are the top views showing the wafer similarly pasted up on 
the attachment plate of the mirror-polishing device. 

[0021]While the coater of this invention makes the tip of a feed pipe face the upper surface 
center section of a semiconductor wafer and sprays a gas on a wafer center portion, In addition 
to the conventional exhaust system by the exhaust pipe formed in the pars basilaris ossis 
occipitalis of the spreading cup, it differs from a device greatly conventionally in that the exhaust 
system (auxiliary exhaust system) by the exhaust hole continued and established in the 
abbreviated perimeter of the peripheral wall of a spreading cup was established. The coater has 
the structure where the spin table 2 was allocated in the center of the spreading cup 1 in which 
the upper part carried out the opening, as shown in drawing 1 and drawing 2 . Said spin table 2 
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carries out vacuum absorption maintenance of the semiconductor wafer 3 which is a work in the 
mounting surface of the upper surface. Said spin table 2 is attached to the axis of rotation 5 of 
the spin motor 4, and rotates with the speed of about thousands of rpm by the drive of the spin 
motor 4. The upper opening of said spreading cup 1 is closed by the spreading covering 6 which 
can be opened and closed freely. The piping 8 from which a tip serves as the nozzle 7 is 
attached in the center of this spreading covering 6. In the middle of said piping 8, the adhesives 
supply valve (wax supply valve) 9 is allocated. The adhesives (wax) 10 are trickled into the 
center section of said wafer 3 from the tip of the nozzle 7 by the drive of this adhesives supply 
valve 9. As shown also in drawing 2 at the peripheral part of the pars basilaris ossis occipitalis 1 1 
of said spreading cup 1, the exhaust pipe 12 is formed in a 180-degree interval. This exhaust 
pipe 12 is connected to the main exhaust 25 via the exhaust piping 13. 

[0022]On the other hand, although this is one of the features of this invention, as shown also in 
drawing 4 , the exhaust hole 26 is established in the peripheral wall part of said spreading cup 1. 
This exhaust hole 26 has structure which separates the connecting part 27 with narrow width 
allocated by the 90-degree interval, is broadly provided in fan shape along with a circumferencial 
direction, and is continued and provided in the abbreviated perimeter on the whole, as shown in 
drawing 2 . These exhaust holes 26 are formed with the sector pipe 28 formed in the peripheral 
part of the spreading cup 1, as shown in drawing 4 . As shown in drawing 1 , said sector pipe 28 is 
connected to the auxiliary exhaust 29 via the interconnecting tube which is not illustrated. The 
gas 24 in said spreading cup 1 is compulsorily exhausted from the exhaust hole 26 by the drive 
of said auxiliary exhaust 29. 

[0023]On the other hand, although this is one of the features of this invention, the feed pipe 30 
is formed in the center section of said spreading covering 6. The gas supply device 31 is 
connected to this feed pipe 30. By the drive of said gas supply device 31, the gases 32, such as 
air, are sprayed on the center section of the wafer 3 from the tip of the feed pipe 30. Said nozzle 
7 is located at the abbreviated center of said feed pipe 30. 

[0024]If it is in such a coater, at the time of coating treatments, the wafer 3 is laid on said spin 
table 2, and it fixes in vacuum absorption. While performing exhaust air from the exhaust pipe 12 
which said main exhaust 25 was made to drive, and the main exhaust system was operated, and 
was made to connect with the bottom of the spreading cup 1, the auxiliary exhaust 29 is made to 
drive, an auxiliary exhaust system is operated, and exhaust air is performed from the exhaust 
hole 26 established in the peripheral wall of the spreading cup 1. Said gas supply device 31 is 
made to drive, and the gases 32, such as air, are sprayed on the center section of the wafer 3 
from the tip of the feed pipe 30. Then, said spin motor 4 is made to drive and the wafer 3 is 
rotated with the speed of thousands of rpm. In this state, the flow (air current 14) of the gases 
32 and 24 in the spreading cup 1 comes to be shown in the mimetic diagram of drawing 3 . That 
is, the gas 32 sprayed on the center section of the wafer 3 flows toward a radius outside 
direction along the surface of the wafer 3 with rotation of the wafer 3 and the power of an 
exhaust system while changing a flow in contact with the surface of the wafer 3. The air current 
14 which separated from the periphery of the wafer 3 is exhausted by the radius outside 
direction according to an auxiliary exhaust system while it is caudad exhausted by the main 
exhaust system. 

[0025]Next, said adhesives supply valve 9 is made to drive, and dropping supply of the adhesives 
1 0 of the specified quantity is carried out from the tip of the nozzle 7 at the center section of 
the wafer 3. After the dropped adhesives 10 adhere to the wafer 3, while they spread according 
to the centrifugal force by rotation of the wafer 3 and form the coating film 16 in the surface of 
the wafer 3, a part disperses on wafer 3 periphery. The adhesives 10 which dispersed are 
exhausted from the main exhaust system and an auxiliary exhaust system. In the exhaust hole 
26, there is little displacement of the adhesives 10 which it lets pass, and many of adhesives 10 
are exhausted by that the particles of the adhesives 10 are heavy as compared with gases, such 
as air, and that the exhaust hole 26 which performs the exhaust air in an auxiliary exhaust 
system is far from the periphery of the wafer 3 from the exhaust pipe 12 in the main exhaust 
system. Therefore, in the **** exhaust piping 13, the adhesives 10 serve as the air bubbles 17, 
and are full at said exhaust pipe 12 and this exhaust pipe 12, and even if these air bubbles 17 
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serve as flow resistance and the exhausting capability of the main exhaust system declines, 
since the exhaust hole 26 is large, the exhausting capability of an auxiliary exhaust system does 
not decline. Therefore, the air current 14 on the surface of the wafer 3 will flow at high speed, 
and can attain equalization of the thickness of the coating film 16 on the wafer 3. Even if 
exhausting capability declines, since the main exhaust system can exhaust the adhesives 10, it 
will not interfere with coating treatments. 

[0026]The adhesives 10 (coating film 16) which it is dropped at the center section of the wafer 3 
since the coater of this invention sprays the gas 32 on the surface center section of the wafer 
3, and are rising are pressed down with the spraying pressure of the gas 32, and they spread and 
it becomes easy to slim them down. Since the gas 32 sprayed on the center section of the wafer 
3 changes a direction on the surface of the wafer 3 and flows into a radius outside direction 
along the surface of the wafer 3 as shown also in drawing 3 , it will work so that it may continue 
throughout the wafer 3 and coating film 16 portion which rose to the center section of the wafer 
3 may be extended. As a result, since spraying of the gas 32 to the center section of the wafer 3 
and the fall of the exhausting capability of the gas 24 by an auxiliary exhaust system can be 
deterred and the air current 14 which goes to a periphery from the center in the surface of the 
wafer 3 can maintain a high speed, Equalization of the thickness of the coating film 16 provided 
in the surface of the wafer 3 can be attained. In the coater of this invention, since the drip of the 
adhesives 10 to the wafer 3 is also equalized, the thickness of the coating film 16 in each wafer 
3 also turns into comparable thickness with sufficient reproducibility. Therefore, the parallelism 
of the wafer pasting side of an attachment plate and the polished surface of the wafer 3 
becomes good, and the wafer 3 to which adhesives were applied by the coater of this invention 
can perform good mirror polishing, when stuck on the attachment plate of a mirror-polishing 
device. 

[0027]Mirror polishing of the semiconductor wafer 3 is performed by the mirror-polishing device 
(polishing device). The mirror-polishing device has the surface plate 40 by which a roll control is 
carried out, as shown in the figure showing the important section of drawing 5 . The abrasive 
cloth 41 is stuck on the surface of this surface plate 40. Along with the circumferencial direction, 
two or more pressurizing heads 42 are allocated above said surface plate 40 by regular intervals. 
This pressurizing head 42 is supported by the axis of rotation 43, and rotates by rotation of the 
axis of rotation 43. Between said surface plate 40 and the pressurizing head 42, the attachment 
plate 44 which consists of ceramics used as said pressurizing head 42 and an abbreviated 
identical size is attached. As shown in drawing 6 , the wafer 3 is stuck on the undersurface of 
this attachment plate 44 via adhesives. The abrasive soap 46 is supplied from the adhesive feed 
pipe 45 to each pressurizing head 42. Therefore, by pouring the abrasive soap 46 on the abrasive 
cloth 41 from the tip of the adhesive feed pipe 45 on the rotating surface plate 40, and sticking 
desired welding pressure by said pressurizing head 42, and adding to the plate 44, Mirror 
polishing of the wafer 3 adhered to the attachment plate 44 undersurface will be performed. In 
this mirror polishing, the wafer pasting side of the attachment plate 44, and the polished surface 
of the wafer 3, Since the thickness of the coating film 16 in each wafer 3 of the coating film 16 
becomes the same by good [ of the reproducibility of an adhesive application ] while the 
thickness of the coating film 16 by the adhesives 10 applied to the wafer 3 becomes uniform and 
becoming parallel, highly precise mirror polishing of each wafer 3 becomes possible. 
[0028] 

[Effect of the Invention] 

(1) If it is in the coater of this invention, since it has the structure of spraying a gas on the 
surface center section of a wafer, the adhesives which dropping spreading was carried out at the 
center portion of the wafer, and rose, It becomes easy to spread with gaseous spraying pressure, 
and the effect that equalization of the thickness of the coating film formed on the surface of a 
wafer can be attained is acquired. 

[0029](2) If it is in the coater of this invention, an exhaust system will be two lines, and even if 
exhausting capability declines by fullness of the air bubbles of adhesives, the main exhaust 
system, Since an auxiliary exhaust system exhausts a gas efficiently, the speed of the air 
current on the surface of a wafer can maintain sufficient high speed to extend adhesives to an 
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entire wafer surface, and the effect that equalization of the thickness of a coating film can be 
attained is acquired. 

[0030](3) By the above (2), if it is in the coater of this invention, The air current on the surface 
of a wafer is high-speed, and since it flows into the outer peripheral direction of a wafer and the 
climax portion by the coating film of the edge part of a wafer is blown away by the air current 
which flows at said high speed, the effect that the thickness of a coating film is equalized is 
acquired. 

[0031](4) Since an exhaust system will be two lines by the above (2) if it is in the coater of this 
invention, and it is not lost by exhausting capability by fullness of the air bubbles of adhesives, 
the effect that improvement in the operating ratio of a coater can be attained is acquired. 
[0032](5) Since the air current which always flows toward a radius outside direction at high 
speed from the center of a wafer occurs as a result of spraying a gas on the surface center 
section of a wafer if it is in the coater of this invention, the effect that the coating film of 
uniform thickness can form with sufficient reproducibility ranging from the center to the 
circumference of a wafer is acquired. 

[0033](6) The above (1) Since a high-speed air current always occurs [ by spraying of the gas to 
the center section of a wafer, and exhaust air by two exhaust systems ] along a radius outside 
direction from the center of a wafer on the surface of a wafer according to this invention by - 
(5), Equalization of the coating film formed on the surface of a wafer can be attained, and the 
synergistic effect that improvement in the polishing accuracy of mirror polishing of a wafer can 
be aimed at is acquired. 

[0034]Although the invention made by this invention person above was concretely explained 
based on the example, This invention is not limited to the above-mentioned example, to say 
nothing of the ability to change variously in the range which does not deviate from the gist, in 
said example, sprayed the gas 32 on the center of the wafer 3 compulsorily, and supplied [ for 
example, ] it to it from the feed pipe 30, but. As shown in drawing 7 , it is good only also as a 
structure of guiding the open air 33 with the feed pipe 30. In this case, it will be necessary to 
make the tip of the feed pipe 30 extend even near the wafer 3 so that the open air 33 may be 
certainly supplied to the center section of the wafer 3. Although the gas supply device which 
sends a gas into a spin table 2 upper-surface center section compulsorily is not formed in this 
example, Since exhaust air is compulsorily performed by the exhaust force of the Lord and an 
auxiliary exhaust system, the open air 33 drawn in the spreading cup 1 by said feed pipe 30 
according to this exhaust force, It comes to collide with the center section of the wafer 3, and 
the thickness reduction effect of the coating film 16 of the center section of the wafer 3 as well 
as said example comes to be acquired. Therefore, equalization of the coating film 16 can also 
attain the coater of this structure. 

[0035] Drawing 8 and drawing 9 are the figures in the coater in connection with other examples of 
this invention, and the typical sectional view and drawing 9 which drawing 8 shows the important 
section of a coater are a mimetic diagram showing the flow direction of the coating film in a 
coater, and a gas similarly. It has structure which constituted the interval between the upper 
surface of said spin table 2, and the spreading covering 6 from this example in the coater shown 
in said drawing 7 so that it might become so narrow that it goes radially from the center of said 
spin table 2. That is, the spreading covering 6 serves as a curved surface which is radially 
coverec | f r0 m the center and on which a parabola is drawn. A ceiling becomes low gradually as a 
ceiling becomes high most and the center section of the wafer 3 goes radially, and it comprises 
on the periphery of the wafer 3 so that a ceiling may become low most. As a result, on the 
periphery of the wafer 3, most, as early shown in drawing 9 , the air current 14 which flows 
toward a radius outside direction from the center of the wafer 3 disperses the climax portion 21 
on the periphery of the wafer 3 of this high-speed air current 14, as shown in an arrow. 
Therefore, the thickness of the coating film 1 6 of the edge part of the wafer 3 also turns into the 
same thickness as other portions, and the thickness of the coating film 16 can attain 
equalization of the thickness of the coating film 16. The structure of this example can be applied 
to the coater which is made natural and shown in drawing 1 , and can attain further equalization 
of the coating film 16. 
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[0036] Drawing 10 and drawing 1 1 are the figures in the coater in connection with other examples 
of this invention, and the typical sectional view and drawing 1 1 which drawing 10 shows the 
important section of a coater are a mimetic diagram showing the spray direction of a coating film 
and a gas in a coater similarly. In the coater of the example shown in drawing 1 , the coater of 
this example has the structure where the nozzle 50 for coating liquid scattering which sprays a 
gas on a radius diagonally downward direction was formed from the center side upper part of 
said spin table 2 to the edge part of the wafer 3 on said spin table 2. That is, in this example, 
spreading covering 6 is made into cone 51 structure, the hole 52 is opened and it is considered 
as the feed pipe 30 so that it may pierce through the center of this cone 51 , and the gas supply 
device 31 is connected with this feed pipe 30, and the gas 32 is sprayed on the center section of 
the wafer 3 in the spreading cup 1. The piping 8 which supplies the adhesives 10 extended at the 
center of the cone 51 from the side of said cone 51, and has extended in the center section in 
the spreading cup 1 along with the hole 52 of the center of the cone 51. The tip of this piping 8 
serves as the nozzle 7, and carries out dropping spreading of the adhesives 10 from the tip of 
the nozzle 7 at the center section of the wafer 3 by operation of the adhesives supply valve 9 
allocated in the middle of the piping 8. The nozzle 50 for coating liquid scattering is formed in 
said hole 52 in concentric circle. As shown in drawing 1 1 , the gas 55 which this nozzle 50 for 
coating liquid scattering consists of a stoma county located in a line on the same circumference, 
or a slit county, and blows off from the nozzle 50 for coating liquid scattering, It has the 
structure of spraying the gas 55 on a radius diagonally downward direction from the center side 
upper part of the spin table 2 to the edge part of the wafer 3 on the spin table 2 which is not 
illustrated. Therefore, the climax portion 21 of the adhesives 10 produced in the periphery of the 
wafer 3 will be blown away by said gas 55 as shown in an arrow, and it can attain equalization of 
the thickness of a coating film. The gas 55 is fed from the gas supply device 54 by said nozzle 50 
for coating liquid scattering. Therefore, since it has structure which can control independently 
the spraying pressure of the gas 32 sprayed on the center of the wafer 3, and the gas 55 
sprayed on the edge part of the wafer 3 from an oblique direction by the coater of this example, 
a gas is sendable by a pressure suitable for thickness equalization of the coating film 16. 
[0037]Although the above explanation explained the case where it applied to the art which 
applies adhesives to the semiconductor wafer for pasting up a semiconductor wafer on the 
attachment plate of the mirror-polishing device which is the field of the invention which became 
the background about the invention mainly made by this invention person, It is applicable to the 
art etc. which apply a photoresist on the surface of a semiconductor wafer, for example instead 
of what is limited to it. This invention is applicable to the art which applies a fluid uniformly on 
the surface of a work at least. 



[Translation done.] 
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